to the magnetic islands. The magnetic susceptibility is obtained from a hysteresis curve that has been normalized by mass, as M = χ m H. If the value of magnetization is given in cgs units (emu/g and Oe), then χ m or M/H need to be multiplied by the density of the magnetic particles. Equation 6, which described the force on the bacteria, is derived from substituting the value of α (from our previous equations), the volume, and the magnetic susceptibility ( !"# , !"# ) of these biological magnetic particles (BMP).
From the force vs. distance curve, we fit a curve that is used to calculate the forces on the AMB-1 as a function of distance. Assuming that the volume of the magnetic beads is approximately 5x10 -16 m 3 (5 µm beads), the magnetosomes ( !"# ) are 3.92 x 10 -21 (2 µm in length; with a circular cross section 50 nm in diameter), and the χ m of the beads (χ) and magnetosome ( !"# ) are 44 and 2.15, respectively, the force is approximately 10 fN on the beads at 2 µm from the edge of the diamond shaped island and the effect of varying the length of the magnetosome (with an applied field of 120 Oe and 120 nm in thickness). Figure 5a , in the main manuscript, shows the range of forces on the MTB as a function of distance from the edge of the diamond island. A maximum force of 34 pN is obtained for bacteria with a chain 2 µm long. The magnetic susceptibility was determined from the slope of the line of the magnetic hysteresis and multiplied by the density of the material. Figure S1 are the magnetic hysteresis curves for the magnetic 4 beads and the biogenic magnetic particle from AMB-1, respectively. They are both normalized by their masses.
Supplementary Figure
Fig 
Supplementary Movies
Movie S1. Beads approaching the squared island. When the Helmholtz coils are turned on, they create local magnetic field concentrators attracting the beads toward the edge of the squared islands. 
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